Since the development of the subcellular fractionation method, the fact that many en zymes are unequally distributed in the cells has now been firmly established by several investigators.
Among them, C. de Duve and his group (1) have already reported intracellu lar distribution patterns of enzymes in normal rat liver tissues.
This paper is a comparative study on the intracellular distribution patterns of some en zymes with normal livers, regenerating livers and two strains of rat-ascites-hepatoma. These patterns were different for normal and regene rating livers as well as for two strains of DABhepatoma. However, the greatest difference was generally observed between normal liver and hepatoma even after taking account of the fundamental difference in the mass of the nuclei or mitochondria of those two tissues.
EXPERIMENTAL
The experiments were performed on the livers of albino rats weighing 100-120g. and on rat-ascites hepatoma cells (AH 130 strain and AH 7974 strain) implanted in the abdominal cavity of albino rats. The hepatoma cells were harvested after 10-12days implantation and homogenized with 0.25M sucrose and made 20% homogenates. Regenerating livers were made by the method of Higgins and Anderson (2) and used 48 hours after the surgical removal of a part of the livers. The subcellular fraction was carried out by the method described by Hogeboom (3) . Nucleal, mitochondrial, microsomal and supernatant fractions were obtained by the differential centrifuga tion. ity in cancer homogenates than in normal or regenerating livers homogenates. (e. g. aldolase, cathepsin and leucine amino-peptidase). In most cases, there are no distinct differences of specific activities between the AH 130 strain and the AH 7974 strain of hepatoma. How ever, in the case of alkaline phosphatase, the speciffc activities of this enzyme were quite low in AH 7974 homogenates whereas those in AH 130 homogenates were always high in ,every trial.
From the view point of the distribution patterns of enzymes (Fig. 3) However, in our experiment the light mitochondrial frac tion was not isolated because of the paucity of the total mitochondrial fraction in cancer cells. Thus, we could include neither cathep sin nor acid phosphatase in this group. De Duve postulated also that uricase might be long to lysosomes or to yet another class of granules, since uricase is essentially insoluble and might be expected to sediment with par ticles. The representative enzyme which be longs to the fourth group of the distribution patterns is uricase, whose specific activity is particularly high in lysosomes but relatively high in other particulate fractions.
In our case, urocanicase was especially active in the supernatant fraction. This might be a new group which was not observed in the enzymes studied by De Duve.
However, as cited before, the distribution patterns of some enzymes showed several varieties accord ing to the status of the tissue: e. g. non-grow ing, proliferating or malignant. Even in malignant cells, the differences of the strains may change the shape of the distribution patterns like alkaline phosphatase.
SUMMARY.
1. The specific activities of a number of enzymes has been investigated in normal and regenerating rat liver homogenates as well as two strains of hepatoma homogenates. Argi nase, catalase, glutamic-oxaloacetic-transami nase and histidase showed lower activities in cancer homogenates whereas aldolase was found more active in neoplastic tissue homo genates.
2. The intracellular distribution of the enzymes was compared and divided into three groups : Type I has a distribution pattern common to normal and regenerating liver as well as cancer cells (aldolase, choline esterase, glutamic-oxaloacetic-transaminase and uro canicase). Type 2 has a peculiar pattern for cancer cells (arginase catalase and peptidase). Type 3 shows a common pattern for normal tissues but entirely different shapes will be observed in each strain of hepatoma (e. g. alkaline phosphatase).
3. In discussing these results, some con flicting evidence as compared with De Duve's work has also been brought to light.
